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United States General Accounting Offlee 
Washington, DC 20548 

September 13,2002 

Congressional Requesters 

Immunizations are widely considered one of the leading public health 
achievements of the 20th century. Mandator$ immunization programs have 
eradicated polio and smallpox in the, Umted States and reduced the 
number of deaths from several cl&lhood diseases, such as measles, to 
near zero. A consistent supply of many &ff&ent vaccines is needed to 
support this effort. By 18 months of,age, it is recommended that each of 
the 11,000 babies born each day in the United States receive up to 20 doses 
of vaccine to protect against 11 diseases. 

The federal government plays a variety of roles in immunization programs. 
Although-vaccines are made by private companies and immunization 
policies are set at the state level, va&ws.agencies of the Department of 
Health and Human Services (HHS) have roles in regulating vaccine 
production, purchasing vaccines and making them available to states, and 
making recommendations for states to. consider in setting immunization 
policies, such as those for school and day care-enrollment. The federal 
government also plays a central role in ensuring the adequacy of the 
nation’s vaccine supply-a matter of increasmg concern in recent years. 
Although sporadic interruptionsin the supply of vaccines have occurred in 
the past, these interruptions have become much more pronounced in the 
past 2 years. In late 2001, the Centers for Disease Control and Prevention 
(CDC) reported shortages in five of the eight recommended childhood 
vaccines. Concerned about the increasing frequency of these shortages, 
you asked that we answer the folIowing questions: 

1. To what extent have recent childhood vaccine shortages affected 
immunization policies and progrsrns? 

2. What factors have contributed to the recent shortages, and have they 
been resolved? 

3, What strategies are federal agencies considering to help mitigate 
disruptions in the vaccine supply? 
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To assess the effect of vaccine shortages on immunization policies and 
progrm, we surveyed 64 state, territorial, and local immunization 
programs supported by CDC,’ examined recent changes in recommended 
immunization schedules, aM1. reviewed studies of past outbreaks. To 
identify the factors that contributed to shurtages and determine if they are 
being resolved, we visited the four primary vaccine manufacturers, 
determined how federal regulatory jprocedures affect vaccine production, 
and reviewed various analyses of vaccine suppIy problems by HHS 
agencies and other entities. To ideutify stmtegies being considered by 
federal authorities to help prevent, or mitigate vaocine shortages, we 
reviewed studies and recommendations to strengthen the vaccine supply, 
attended advisory panel meetings examining vaccine shortages, and 
interviewed agency officials and other vaccine experts. We conducted our 
work from November 2001 through July 2002 in accordance with generally 
accepted government auditing standards, 

Results in Brief Recent chiood vaccine shortages have prompted federal authorities to 
recommend deferrjng some immunizations and have caused states to 
reduce immunization requirements. The federal Advisory Committee on 
bnrnunization Practices (ACIP) and CRC, which recommend immunization 
standards for the nation, have recommended that physicians defer 
immunizations for vaccines in short supply, ‘so that the vaccines will 
continue to be available to those at highest risk. At the state and local 
levels, 49 state immunization programs reported rationing one or more 
vaocines. Shortages have also prompted the majority of states to waive or 
change immunization requirements for school and day care programs so 
that ch&iren who had received fewer than e mandatory immurtizations 
could enroll. States reported that vaccine shortages and missed make-up 
vaccinations may reduce coverage and increase the potential for disease to 
spread, however, data are not currently available to measure these effects. 

Multiple factors contributed to recent vaccine shortages, and while these 
have largely been resolved, the potential exists for shortages to recur. The 
shortages stemmed from a number of.factors that affected both supply and 
demand &I the supply side, for example, some martufacturers had 
production problems that caused them to fall below their expected output, 

‘CDC supports 64 immunization programs natiomvide-50 states, 8 territories, 5 cities, and 
the District of Columbia, For simplicity, throughout; this report we refer to them as state 
immunization programs. F’ifty-two,of the 64 state immknization programs responded to our 
survey. 
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while others discontinued making some vaccines &hog&her. C?n the 
demand side, one manufacturer could not keep pace with the greater-than- 
expected demand for a new recommended vaccine. CDC reported supplies 
for all but one vacdine were beginning to return to normal by July 2002. 
However, the potential for recurring shortages will remain because the 
complex nature and often year-long .production schedule of vaccine 
manufacturing will continue to make it diffmult for the supply system to 
respond rapidly to sudden changes in supply or demand. Additionally, with 
so few i%ms making each vaccine (five of the eight recommended 
childhood vaccines have only one maWacturer .each), production 
problems or a manufacturer’s decision to withdraw may leave few or no 
alternative sources of-vaccine. One development that may help add greater 
capacity in meeting future needs is that a number of new vaccine products 
that could be used to meet the existing qhildhood immunization schedule 
are in varying stages of development, ranging from clinical testing to 
review by the Food and Drug Administration (FDA). However, the process 
to complete clinical trials and undergo FDA review likely will take several 
years, and these products generally do not qualify for expedited review 
under FDA policies. 

Federal agencies and advisory committeea are exploring options to help 
stabilize the nation’s vaccine supply, but few long-term solutions have 
emerged, One option, expanding vaccine &o&p&q is receiving wide 
consideration as a short-term &rat&& that ~ouliz help cushion disruptions 
in vaccine supply. Stockpiies have been used successfully to help mitigate 
supply disruptions in the past. While CDC isrequired by law to stockpile a 
G-month supply of recommended childkood vaccines and has the 
necessary funding, it currently has egtabtihed partial stockpiles for only 
two-one fur measlles, mumps, and rubella and one for polio. In light of 
the recent shortages, CDC is now considering plans to expand the 
stockpile to include additional vaccines. Stockpiling vaccines, however, 
has its limitations. While stockpilmg can provide a cushion in the event of 
a supply disruption, limited supply and rn~~a~t~ng capacity will 
restrict CDC’s ability to build certain stockpiles in the near term. In 
addition, it is unclear whether ~e.a~tho~~ that CDC is using to establish 
these stockpiles provides for their use for all children, Another problem in 
expanding stockpiles is that CDC lacks a strategy for determining such 
things as how much vaccine to stockpile, where it should be stored, and 
how to ensure that the stockpile is additional to a manufacturer’s normal 
inventory. CDC also lacks important, inform&ion from FDA, 
manufacturers, and states needed to ariticipate and manage supply 
disruptions. 
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We are making several recommendations to the Secretary of HHS to help 
promote the availability of vaccine products. These recommendations 
include adding vaccines to the types of products that can be considered 
underF’DA’s authority to expedite the approvaI of products in 
development trials and directing’CDC to address several operational and 
strategic issues in expanding c~~oo~‘~ac~~ st,ockpiles. In its general 
comments on a draft of this report, l&IS stated that it agrees with the 
report’s findings and has initiated actions to-implement the 
recommendations. The report aIso contains a matter for congressional 
consideration to address the extent to which currently stockpiled vaccines 
are available for use by all children in the event of a shortage. 

A 

Background CDC currently recommends routine immunizations against 1 I chi@hood 
diseases: diphtheria, tetanus pertussis (whooping cough), haemophilus 
in$Zueplxaetype b (most commonly rne~~~~s~, hepatitis B, measles, 
mumps, rubella (German measles), invasive pneumocoecal disease, polio, 
and varicefia (cl&ken pox)? Some vaccinesprotect against multiple 
diseases. By combining antigens (the component of a vaccine that triggers 
an immune response), a single injection -of acombination vaccine can 
protect. against multiple diseases. Extiples include the MMR vaccine (for 
measles, mumps, and rubeIIa) and the DTaP vaccine (for diphtheria, 
tetanus, and-pertussis). As a resultof these ~mb~ations, eight vaccines 
are normally used to provide protection against the 11 childhood diseases. 
To build and maintain sufficient immuruty, mukiple doses of each of these 
vaccines are usually needed th~ough,i~~c~~d early childhood. CDC’s 
suggested vaccine timetable calls fop children to receive up to 23 doses of 
these vaccines through the first 6 years of life. An additional tetanus- 
diphtheriabooster is recommended during adoIescence. 

When very Iarge shares of the general population are immunized, vaccines 
are successful at preventing major outbreaks of disease. Vaccines also 
offer some degree of protection to i~~~d~a~ not immunized, because a 
high immunization rate in a population givesa disease less opportunity to 
take hold and spread-a concept known, as “herd immunity.” Development 
of vaccines and establishment of large-s&de immunization programs have 
virtually eliminated some diseases and drastically reduced the impact of 

%he CDC recommended immunkation ,~&edtie comptises the coordinated 
recommendations approved by the AdtioryL!ommkttee on Immurdzation Practices, the 
American Academy of Pediatrks, and the American Academy of Family Physicians. 
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others. FInally with the ease ‘of internation travel, wide-scale 
vaccination” programs help protect, against infected travelers transmitting 
disqases, such as measles, from fo&gn~count@es where the diseases are 
still common. 

Consolidation Resulted in‘ Making vaccines is a complicated and time-consuming process. Jn contrast 
Four Companies Engaged to drug manufacturing, vaccine rn~~a~t~g entails the use of biological 
in Vaccine Manufacturing organisms, including viruses and bacteria, which requires adherence to 

strict and complex mam&cturing controls to ensure that they grow and 
react during processing as expcctedl; .Under current technology, vaccines 
typic&y require long production times. &anufacturers report that a 
typical production schedule, including growing the antigen, purifying, 
testing, packaging, and performing fin&l qua&Q checks, can exceed a full 
year for some vaccines. 

Virtually all routine childhood vaccines are made by commercial 
manufacturers3 Reflecting the chaJlenges of vaccine production, the 
vaccine-manufacturing base in the United States .has been marked by 
substantial consolidation over the past three decades. According to HHS, 
there were 26 manufacturers hcen&ed to c@&ributevaccines in ‘1967. Due 
in part to acquisitions arid mergers, at present there are 12 manufacturing 
entities that hold US. licenses, four Bf which produce almost all of the 
routine chikihood vaccines on the US. market. Two of these companies- 
Merck & Company and Wyeth-are headquartered in the United States, 
and two-Aventis Pasteur and GlaxoSmithKline-ase headquartered in 
Europe. 

Federal and State 
Governments Play Key 
Roles 

The federal government has a role both as a purchaser of vaccines and as a 
regulator of the industry. The feded government is the largest purchaser 
of vaccines in the country’CDC’negotiat,es large purchase contracts with 
manufacturers and makes the vaccines avajlabfe to public immunization 
programs under the Vaccines for Children. (VFC> program Under VFC, 
vaccines are provided for certain chiHren--Native Americans/Alaska 
Natives, those eligible for Me&caid,cthose who ere uninsured, and, when 
vaccinated in federally quahfieill health centers or rural health clinics, 
those who are not insured with respect to *he vaccine. Participating public 

‘A state-owned f&Sty in Massachu@ts prtiduces a limited quantity of tetanus and 
diphtheria booster. 
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and privatehealth care providers abtain vaccines through VFC at no 
charge. Under a second program, known as the section 317 grant program 
because it was established under section~317 of the Public Health Service 
Act: project grants are provided for preventive health services including 
immunization programs. Currently, p~cip~~ in&de 64 state, local, and 
territorial immunization programs. These grants are intended to help 
states maintain immunization infrastructures or purchase vaccines not 
covered by private insurance or not available through VFC. In addition, 
state immunization programs can use their own iknds to buy vaccines 
through CfrC contracts. In total, ~about 60 percent of all the childhood 
vaccines administered in the UnitedStates e&h year are obtained by 
pubk immunization programs through CDC contracts. 

The cost of the fuh scheduie of recommended vaccines under the CDC 
contracts has increased substantiahy inrecent years, with a large share 
attributable to newhigher-cost vaccines that have been added to the 
,&hiklhood immunization schedule.’ For exknple, as of May 2002, the CDC 
contract price for vaccine doses needed to complete the immunization 
schedule was about $413.’ Overhak of this amount is attributable to the 
most recent ACIF-recommended va+inewvariceUa (recommended in 
1996) and pneumococcal conjugate,vaccine (recommended in 2001). 

In addition to purchasing vaccines, the federal government is responsible 
for ensuring the safety of the nation’s v.a&rie supply. FDA, an agency 
within HHS, regulates,the production of vaccines. It licenses all vaccines 
sold in the United States, requiring, clinical trials to demonstrate that a 
vaccine is safe and effective, and thor~~y reviews the manufacturing 
process to ensure that vaccines are made consistently in compliance with 
current good manufacturing praktiees. Once vaccines are licensed, FDA 
also conducts periodic inspections ‘of production facilities to ensure that 

442 U.S.C. sec. 24i’b. 

% 1993, legislation was enacted.tbat established price caps for vaccines purchased 
tbrcmgh existing CDC contracts. Of the .eight- cur’rently recommended vaccines, two (polio 
and hamopfcilus irkftumw type b) axe selling below their price caps, one (MMR) is 
selling at its cap, and one (War&s and dipbtheri? booster) is not available because 
manufacturers are not willing to sell it to CDC’at its price cap; the remaining four are not 
subject to price caps because CDC had not~contracted for them prior to May 1993. 

%-I& total is based on the minimum price of vaccines under CDC contracts needed to 
complete CDc’s suggested normal immunization timetable for children through 6 years of 
age (excludes adolescent tetanus and diphtheria booster). 

Page 6 #AQ-02-687 Childhood Vaccine Shortages 



manufacturers maintain complian4e witi FDA mamrfacturing 
requirements. 

Other HHSagencies and programs dso provide support for national, state, 
and local irpmunization efforts nationwide. The National Vaccine Program 
Office (NTPO), within t$e Assista@ Seqetgy for Health’s office, is 
responsible for coo&nating the effo&s of a;ll-federd. agencies, states, 
provide=, Industry, and other sta&h&d& involved in immunization 
activities. CDC’s National knmu&zation ‘Pro , in addition to 
purchasing vaccines for VFG, conducts a n&bier of activities to 
strengthen tie nation’s immunization infrastr&%ure, such as monitoring 
the dtilivery of vaccines to &a@ immunization programs-and providing 
technical assistance to help health depaJrtments implement immunization 
programs. In times of vaccine shortagqs, sew& federal agencies and 
advisory co~ttees play key roles (see. table 11. 

Shortages 

Agencylcommittee 
~u~~~~~~‘~h~f‘~l~ avert or mitigate vaccine 
ehortagea 

ACIP Evaluate and recommend changes in the immunization 
schedule to accommodate reduced supplies. 

CDC Monitor production, monitor inventories of state 
immunirftii~n firograms, manage distribution of public 
suppl@s, administer stockpiles, track back orders, and 
work with AGIP to modify immunization schedules in 
order to respond to zlaeeine sh&ages. 

FDA AccelBrate~rev~ew of revisions to‘existing licenses and 
vaccine lots submitted for ,retease, Work with 
manufacturers to com& violations of good 
rn~~ufa~~~~,practi~e~ that could disrupt production. 

NVPO Fe~itit~t~d~velo~m~nt of contingency-plans, identify 
the reasbrrs fGr ehortages and options to address 
them, and identify stratetlfes to prevent future 
shortages, - - ’ 

National Vacoine Advisory St& ind make recommendations to the HHS 
Committee (NVAC) AssiqfaRt Sec&t&y for Me&th on ways to achieve an 

adequate supply of safs and effective vaccines. 

Source: ACIP, CDC, FDA, NVPO, and NVAC. 

States also have an important role in se$ting ~~ization policy and 
est&lis~~ an immunizatiw infrastructure. Policies for immunization 
requirements, including m&mum sch.001 and day care entry requirements, 
are made almost exclusively at the state level, although cities occasionally 
impose additional requirements. For example, the state of New York 
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requires students to have three doses of DTaP upon entering day care or 
school, while New York City. requires an additional fourth dose. Each state 
also establishes an immunization infra&ructure to monitor infectious 
disease outbreaks, admmiiter federal &nmunization grants, manage 
centralized supplies of vaccine, direct professionali and public education 
efforts, and otherwise promote immunization policies. 

Vaccine Shcktages Have The recent incidents of vaccine shortages began in fall 2000 when supplies 
Peaked and Most Supplies of the tetanus and diphtheria booster (T;d) fell short. C&r the course of a 
Are Returning to Normal year, supplies of other vaccmes ;tE;90 ,deciined and by fall 2001, CDC 

reported shortages of five vaccines that, because some are combination 
vaccines, protect against eight childhood diseases (see table 2). In July 
2002, updated CDC data indicated supplies were returning to normal for 
most vaccines. The shortage of pneumoeoccal~conjugate vaccme (PCV), 
however, was expected to contmue through at least: IaLe 2002. 

In short 
SUPPlY 

ApproxCmatca, Actual or 
stiirt of projected end of 

Vaccina stikwtage shortage 
Tetanus and diphtheria bposter N&ember 2000 Ended June 2002 
(Td) 
Diphtheria, tetanus, and January 2001 Ended June 2002” 
adallular pertussis @Tap) 
Pnwmococcal conjugate September 2001 b Continue through 
vaccine (PCV) at least late 2002 
Measles, munws, and rubk4a October 2001 Endad June 2002” 

(Wib)’ 
Inatiivated oolio vaccine IkPV) 

‘Supplies of ffTaP and MMR are sufficienf to meat demand for routine us&, but not yet sufficient for 
extensive make-up initiatives. 

bCDC reported shortages of PCV exist&J throughout most of 2001, but intansified in September 2001. 

“Not considered a shortage by CDC, however;two of three manufacturers reported shipment delays 
up to 60 days. A third manufacturer had product available. 

Source: CDC vaccine shortage reports, July 2002. 
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Shortages E’kotipt 
4 

Recent vaccine shortages have necessitated temporary modif%cations to 

Actions to Reduce 
Immunization 
Requirements 

the recommended immunization schedule and have caused states to scale 
back immtmization requirements. Federal health officials and experts 
responsible for the development of ~~izati~n guidelines have 
temporarily scaled back their recommendatious regarding the tuning of 
immunizations for vaccines in short.supply. At the state level, 
immumzation programs are rationing the amount of vaccines distributed 
to providers. Many states have also suspended existing immunization 
requirements, allowing children who hmrq? received fewer than the 
previously recorumended~ruunber of vaccmati~ns to attend day care or 
school. Data to capture the fiLLt imp& of the shortages on vaccination 
coverage qre not yet available; however, public: health officials are 
concerned that shortages raise the potential for disease outbreaks. 

Federal Immunization In response to recent vaccine shor@,ges,.ACIP and CDC issued temporary 
Recommendations Scaled recommendations to defer0 immunizations for some groups of children, so 
Back that the available supply can bedjrected to th onsidered at higher risk 

for contracting vaccine-preventable diseases7 vaccines &e included: 
Td, DTaP, PCV, MMR, and varicella (see table 3) The revisions give 
guidance to,providors that are facing shortages and are intended to help 
ensure vaccine availability for priority needs. For example, the shortage of 
PCV, which began in 2001, prompted ACIP to recommend that the full 
series of doses be given only to high~risk children, such as those with 
chronic diseases, and that fewer doses be given to healthy children. In the 
case of vasicella immunizations, where ordy one dose is generally needed 
to confer long-term immunity, ACXP has-recommended that doses be 
delayed. ’ 

‘The guidelines for the prioritization of ‘I’d and, IYIW werw? issued by CDC and were 
approved by ACIP. Initially these shar&ges were antkipated to be brief, and therefore no 
off&al modifications were made to the immunization schedule by ACIP. 
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Recommended Age at Rsvbsed Date of 
Vaccine ‘schedule vaocinatiun r~~rn~~dat~na revision 
Td Routine booster 11 -f 5 years 58f8f routine November 2000 

every 10 years and every 10 bOOSt8E; priOriti28 
years vaccine from 
thereafter highest to lowest 

risk groups” 
DTaP 5 doses 2 months. Defer fourth dose; March 2001 

4 months also defer fifth 
6 months dose, if necessary 
15-l 8 months 
4-8 years 

PCV 4 doses; a fifth 2 months I F&commendations December 2001 
dose is 4 months vary according to 
wornmended for 6 months’ severity of 
certain high-risk 
groups’ 

12-$5 .monthe shortage0 
24-59 months 

MMR 2 doses 12-j5 months Defer second dose March 2002 
‘4-6 years 

Vanceila 1 dose; 2 doses 12-l 8 months Delay until 18-24 March 2002 
are recommended 16 years or months: prioritize to 
for high-risk older 
groups* 

high&k groups if 
shortage persists” 

‘Recommendations for use (highest to lowest priority) of Td are those traveling to countries where the 
risk for diphthetia is hfgh, those requiring tetanus vaccination for wound management, those who 
have received fewer than three doses of vaccineconteining Td; pregnant women, those at 
occupational risk for tetahusprone injurIes, and,those who hevs not been vaccinated within the 
preceding 10 years. 

‘l-ligh-,risk children include those with siokle~ell disease, human.immunod&ciency virus infection, 
and other immunocompromising or chronic medial conditions. 

“In December K~01, ACIP issued updated recommendationefor WV use for healthy children during 
moderate and severe shortages. For infants who, receive’their first dose before age 6 months, 
vaccination with a maximum of three doses.is re~mmended during a moderate shortage, and two 
doses are recommended during a severe shortage. All health care providers have been asked to 
reduce the number of doses used a&d ordered, regardless of their current supply, so that vaccine is 
more widely available until supplies are adequate, 

%usceptible individuals aged 13 years or older should receive two doses spaced at least 4 weeks 
apart. 

“Recommendations for use (highestto lowest priority) of varicelta vaccine are health care workers, 
family contacts otimmunocompromised persons, fndividuats,aged-t3 years or okler, and adults with 
high-risk children (for example, chiktren infected with human immunodeficiency virus and children 
with asthma or eczema). 

Source: ACIP and CQC recommendations. 
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States Reduce 
Immunization 
Requtiements 

The shortages that pronip$ed federal cia& to scale back their 
immunization recommend&ions have also affected programs at the state 
level. In our survey of 64 state ~~~tio~ pro#ams, administered 
through the Association for St&e and Territorial Health Officials (PLSTHO), 
all 52 responding programs indicate3 that they had experienced shortages 
of two or more vaccines and had taken some form of action to deal with 
the shortages@ee table,4).8 Officials f&m 31 of these 62 programs 
indicated that they had experienced *o&ages of five or more of the 
vaccines routinely recommended foi childwn. The most frequently cited 
vaccines in short supplly-DTaP, ‘I’d, va&+a, M.&J@, and PCV-protect 
against eight diseases: diphtheria, tetarms, pertussis, varicella, measles, 
mumps, rubella, and pneumococed @&ease. 

Number of state 
immunization 

Extant of vaccine shortages programs reporting 
Shotiagas qf two or more vaccines 52 
Shortages of five or more vaccines 31 
Shortages of one or more vaccines for 12 nkxtths or~ionger 

’ Ration vaccinirs to providers 
Allow children to attend school-v&h fewer than retimmended 
number of vqxinations’ 

9 
49 

35 

Note: Information is based on responses from 52 state immunizalian programs. 

‘Whilestates.set the minimum immunization requirements for school and day care entry, local 
immunization programs have the option to estgbttsh additionfll requirements according to local needs. 

Source: GAO survey of 64 state immunization programs, 

Forty-nine state immunization programs-reported taking steps to ration 
the vaccines they distribute to providem.due‘ to the shortages. Under 
nornial supply conditions, states maintain vaccine inventoties that allow 
providers to keep at le@ a I-month”supply on hand. ‘With a limited supply 
of vaccine available, states reported not recei&g enough vaccine to 
maintain ideal inveritories, and,XiJling Q&Y partial orders to ship to 
providers. For example, in March 2002 offi&ds from the immunization 
program in Arkansas reported that they pIwed to cut the size of vaccine 
shipments to public and private pr&iders by 50 to 80 percent, with the 

‘We diitxibuted~the survey in February 2002 and conducted follow-up on the rest&s 
through Nay 2002. 
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percentage reduction depending on the supply of vaccine in the state 
depot. The cuts are made to ensure Z& even ~distribution of vaccine among 
providers .&hroughout the state. Offitiials from nine states reported being 
short of vaccines for 12 months or longer, and in some cases states 
reported having been completely out of certain vaccines for months at a 
tie* For example, the immunization progr& in Philadelphia reported it 
had been unable to supply its health providers with varicella and PCV 
for a &month period, and,the program in IIlinoi~ reported that it had 
ordered over 30,000 doses of PCV since January 2002 but had received no 
doses as of the end of &Iay 2002. 

Vaccine shortagesexperienced at the state level have, in turn, prompted 
cutbacks in immunization requirements for admission to day care or 
school. Thirty-five states reported putting into effect new, less stringent 
immunization requirements%hat alIow chiIdren who have received fewer 
than the recommended number of vaccinations to attend school.’ In 
general, these states have reduced the ~~~~ation requirements for day 
care and/or school entry or have temporarily suspended enforcement of 
those requirements until va&ine supplies are replenished. For example, 
the Minnesota Department of Health suspended the school and 
postsecondary immunization laws for ‘I’d vaccine for the second year in a 
row, with the suspension extending &rough the 2002-2003 school year. 
Other states, including Washington and, South Carolina, reported allowing 
children to attend day care pr school even ifthey were not immunized in 
compliance with immunization req$rements, under the condition that 
they be recalled for vaccinations when supplies became available. 

~~~~~ 
Deferred Immunizations While it is too early to measure the effect of deferred vaccinations on 
Likely to Lower immunization rates, a number of states reported that vaccine shortages 
Vaccination Coverage and and missed make-up vaccinations may take a tpll on coverage and, as 

May Increase the Risk of such, increase the potential for infectious disease outbreaks. The full 

Outbreaks impact of vaccine shortages‘is ,dif@cult to measure, for several reasons. 
First, none of the surveys that estimate mutation coverage at the 
national level measures-the rate of age-recommended immunizations 
among chiklren under the age of 18 months-the age cohort receiving the 
majority of vaccinations. Second, although the National Immunization 

‘A CDC survey that was limited to three vaccines and conducted in fall 2001 showed 
comparable results. For example, 48 percent of the state immunization programs surveyed 
reported that~ they had reduced immunization requireqents for tetanus and diphtheria 
boosters in schools, 
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Survey (NIEfY” measures vaccination e e among children aged 19 to 
35 months, ,it .does not inquire why &Wren are not immunized. A reported 
decrease in coverage for any given year may be due to a number of factors, 
such as pare&+ concerns about vaccine saf+y, Thirds it would take some 
time after the shortages have ended -to determine how many children were 
not recalled for missed vaccinati~j a measure~that could be useful in 
evaluating the impact af the shortages.” 

High vaccination rates from recent years coyld delay the immediate effects 
of deferred immunizations, but ~d~~~~tio~ destabiIizes population 
immunity and may lead to outbreaks. caption rates for chiidren 
receiving the series of all recommenkIed vaccinations have been rising 
steadily since the inception of the NIS in 19%from 55 percent in 1995 to 
74 percent in 2001 for children aged 19 to 35.months.‘* Coverage with 
three or more doses of DTaP alone, was approxjmately Q4 percent in the 
most recent survey;~Immunization experts gen@raIly agree that the residual 
effects of such high levels of pop&&ion ~~~ may afford temporary 
protection for under-immunized children against communicable, vaccine- 
preventable diseases; however, the &ore numerous the population of 
susceptible individuals becomes, the grekterthe probabihty that,those 
who are susceptible will come into contaot’$th an infected person. Past 
outbreaks demonstrated this concept and. t the importance of 
giving alI recommended doses accor+ng to schedule. For example, a CDC 
analysis of a 1993 outbreak of m.easIesin an Anchorage, Alaska, school 
showed that only 51 percent of the 2,l36 children exposed had received 
the requisite two doses of measles-cuntaining vaccine. This and other 
studies of measles outbreaks cited by CDC underscore the potential 
ramifications of deferring the second dose of MMR vaccine. 

“NIS is a random-digit-dUng telephone survey sponsored by the National Immunixation 
Program and conducted by CDC’s Natkmsl Center for He&h Statistics. 

“In August 2002, CDC reported that a limited study in Puerto Rico found a marked 
decrease in DTaP coverage consistent with CDC’s recommendation to defer the fourth 
dose of DTaP, See Centers for Disease Control and Prsvention, “Impact of Vaccine 
Shortage on Diphtheria and Tetanus Toxuids and &el@lar Pertussis Vaccine Coverage 
Rates Among Children Aged 24 Months-Puerto Rico, 2002,” iki&r~icMy and Mortality 
Wee/c& Rqhrt, vol. 51, no. 30 (2002): 667-663 

‘%IS statistics reflect national coverage rates forthe f&owing immunization series: four or 
more doses of DTaP, three or more doses ‘of&V, one or more doses or any measles- 
containing vaccine, three ox more doses ofHib, and’three or more doses of Hep B vaccine. 
MS does not include varicella or,PCV in the eombined,series. NIS began in lIf94, however, 
we omy reviewed years 1995 through, 2001 b&+&e the 1994 survey did not include 
coverage of&p 3 in the combine&series. 
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In addition to the potential for vaccine; &or&ages to reduce coverage, 
public he&h officials are concern@ that th4 deferment of immunizations 
undermines years of efforts to educate! pare&sand physicians about the 
importance of vaccinating children as recommended. Although providers 
are being asked to set up recall systems for children who have been turned 
away for needed vaccinations, immunization officials axe concerned that 
some children @ l not be recalIed and therefore will remain 
underimmunized. 

Problems Caking 
Shortages Largely 
Resolved, but 
Shortages Could 
Recur 

The problems causing most of the recent vaccine shortages have largely 
been resol+ed, but the pot@ial exists for &her, similar problems to bring 
about a recurrence of shortages. ‘IJte recent shortages stemmed from a 
number of largely unforeseen factors that affected both supply and 
demand. By July 2002, the.supplies.for many vaccines were becoming 
sufficient to.retLFn?. to the recommended immunizafion schedule, but the 
complex nature of vaccine rn~ufac~g arid the limited vaccine 
manufactu$ing base make it diffic@t to respond rapidly if similar problems 
should occur in the future, ‘I&S, any.of the Variety of technical difficulties 
that can occur with vaccine produ~on~~clu~g those that conttibuted 
to recent shortages or other problems, such as a major product recall or 
catastrophic event like a vaccine plant firwould trigger shortages again. 
One prospect that may help alleviate the potential for shortages is that 
several new vac@es under dev@qpment could possibly add to the supply 
of existing childhood vaccines. Howev&, clinical tria+ and FRA review of 
these products still need to be com$eted. These steps usually take several 
years, and under FDA policies, thesetproducts generally do not qualify for 
expedited review. 

Many Factors Affected No single reason explains the rash of rec?nt vaccine shortages; rather, 
Supply of and Demand for multiple factors coincided that affected both the supply of and demand for 
Vaccine vaccines. We identified four key factors: produc$ion problems, calls by 

immunization policy-making bodies to remove a preservative from 
vaccines as a precautionary measure, a manufacturer’s decision to cease 
production of some vaccines, and grea$er-than-expected demand for a 
vaccine that-had recently been added to the immunization schedule. 

Production Problems Manufacturing production problems contributed to reductions in the 
supply of certain vaccines. In some eases, production slowdowns or 
interruptions occurred as manufactures addressed problems identified in 
FDA insp@tions; in other cases, production was affected when planned 
maintenance activities took longer t;han expected. For example, the 
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shortages of MMR and varicelIa vaccines (which are produced by the same 
manufacturer) were brought about by twovohmtary interruptions to 
production. In August 2001, the manufacturer temporarily suspended 
operations in one -of its manufactur&g facilities to address issues raised by 
FDA inspectors during a routine phmt inspection. The production halt 
continued while the manufacturer m scheduled modifications to its 
facility. These moditications touk longer than mticipated and had a 
substantial impact on production. In the months immediate;ely following the 
interruptions, supply levels of MEMR-end var$ceUa vaccines dropped by 
about 45 percent. Supplies rema$-ted low for the next several months, then 
significar$ly improved in the spring, In late June, CDC announced that the 
supply of MMR was sufficient to return to the recommended immunization 
schedule, although enough vaccine was not available for aggressive efforts 
to recall children for missed vaccinations. In July 2002, CDC announced 
that supplies of variceha were sufficient to return to the recommended 
immunization schedule. Dif&ulties me@ng FDA manufacturing 
requirements also contributed to supply problems with DTaP, Td, and 
PCV. 

Changes in FDA inspection practices may have resulted in the 
identification of more or different instartces of manufacturers’ 
noncompliance with FDA manufacturing requirements. In 1997, FDA 
implemented a new program for inspecting the biologics industry 
(inclWling vaccines), called Team Didogics. This new approach 
emphasizes a more complete assessment of manufacturers’ compliance 
with current good manufacturing p&t&es, %&ch are the agency’s 
regulatory requirements for ensuring that bioiogical products remain safe, 
pure, and potent through the entire ~~~act~g process. These 
requirements address a broad range of issues, such as quality assurance, 
recordkeeping, personnel quali&xtions, equipment cleaning, and 
laboratory controls. Team Biologicawas phased instarting with- plasma 
fractionation products and moved to vaccines in October 1999. Prior to 
this change, biologics inspections were generally shorter and involved 
smaller inspection teams, according-to FDA off&&. The inspections also 
tended to focus primarily on scientific or technical issues and less on 
compliance with good rn~~act~g practices and documentation issues. 
Several manufacturers confirmed that under this new approach, 
inspections have intensified and the emphasis on compliance has 
increased, making it more~difficult for manufacturers to be considered in 
compliance. 
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FDA did take some steps to -inform mauuf~turers about the program 
changes; however, some manufacturers repqrted, problems related to how 
well the changes were -communicated. & official at one company said the 
manufacturer was not well informed of the new- expectatiuns and officials 
at another company said the, change, in FDA’s inspection -approach created 
a gap in perception of what was ‘needed to be considered in compliance. 
Manufacturers underscored the importance of clearguidance from FDA to 
help them understand evolving expectations FDA’s efforts to inform 
manufacturers about the new inspection approach did include numerous 
presentations made by agency personnel at a variety of meetings and 
conferences since 1997. In addition, in October lDQQ, when FDA was 
b,eginning to apply Team Biologios to vaccines, FDA issued a compliance 
program guidance manual detailing the new protocol for conducting 
inspections. Although this manuaj is intended for FDA’s staff, the 
information in it could have provided manufacturers a better 
understanding of the scope of the irwpe~tipns. Wowever, the manual was 
not made widely availabk?-on~y uponrequest., FDA has made compliance 
manuals for’other biologic sreasavai)able on the Internet, but the manual 
for licensed vaccines is sti.B net avaihtbh? on line, well over 2 years after its 
issuance, nor is it included in FDA’s annual comprehensive list of guidance 
documents published in the Fix&?& J3egWz-z. 

Removal of Thimerosal Calls for the removal of the preservative thiierosal from childhood 
vaccines illustrate the effect that policy rch es can have on the supply of 
vaccine. Efforts to remove thimerosal affected the production of several 
vaccines and contributed in particular to the shortage of DTaP. Thimerosal 
is a mercury-containing preservative that has been used as an additive in 
vaccines for over 60 years, Its presence in vaccines reduces the risk of 
bacterial contamination when providers draw individual doses from 
multidose vials. Few data z+re ava#able on the.effects of exposure to ethyl 
mercury (the form of mertiury m th$merosal) at the levels introduced by 
vaccines. Bowever, exposure to rne~~~~co~t~~~ compounds, including 
ethyl and methyl mercury, at s~Gie.n~y~~g~ doses has the potential to 
produce adverse health effects;includi@ effects on the nervous sy~tem’~ 
The Food and Drug Administraticm ~ode~~a~on Act of 1997 required 
FDA to identify and provide a6analysis of foods and drugs containing 
intentionally introduced mereury compounds. As a result of its review, in 

%‘or a review of studies of he&$ effects of ethyl md mettxryl mekury,.see Institute of 
M&i&e, immunization Safe@/ Reui~: ~~m~os~~~~~~~~ng VW&M and 
iVeurodeve@vnent~ Disorders (Washington, D,C.: ZOOl>. 

Page 16 ~AO-~2-66~ Childhood Vaccine Shortages 



lQQQ, FDA determined th&t tider the existing recoinmended immunization 
schedule, some children over the first 6 months of life could be exposed to 
a cumulative level of mereuryfrom vaccines exceeding one of the three 
existing federal guidelines for safe. exposure to methyl mercury.‘* As a 
precautionary measure, in Jnly iG@!3, the American Academy of Pediatrics 
(AAP) &nd the U.S. Pub& Health Service (PIIS) -issued a joint statement 
advising that thimerosal in vaccines be eliminated or reduced as soon as 
possible.‘5 

While thimerossl was present in several vaccines, removing it from some 
vaccines tias more compIex than for others.. Thimerosal was introduced in 
the latter stages of production in one manufacturer’s hepatitisI vaccine, 
and removing it was fairly straightfo.rward. In contrast, thimerosal was 
used to help stabi&e one company’s fo~~~~on of DTaP, and the 
manufacturer said it was not able to complete& eliminate it. This 
contributed to, the manufacturer’s de&ion to ce’ase production of the 
vaccine, initiating the shortage of DTaP. The~shortage was exacerbated 
when one of the remaining mamifa&urers of DTaP had to switch its 
packaging from multidoseto single;dose ViaIs due to the removal of the 
preservative, reducing its output of vac&ne by 25 percent, according to the 
manufacturer. 

For manufacturers, reformuI&ing existing vaccines without the 
preservative required taking the product through the regulatory approval 
process, with the attendant es~~~~~t .of new procedures, validation, 
testing, and IabeIing. M~~~~~ers.acknawledged that FDA worked hard 
to get thimeros&free va&mes approved, but the process, involving both 
FDA and manufacturers, of getting these products onto the market still 
took about 10 months for one formula&& of hepatitis B vaccine and 
approximately 2 years forone manufactur&% formulation of DTaP. 

“FDA, the Environmental Protection Agency .(EPA),.and,the Agency for Toxic Substances 
and Disease Registry (ATSDR) have d&eloped $uidelI~es for safe exposure to me&@ 
mercury. Thimerosal contains ethyl met~kiy, but since no federal gtidelines exist for safe 
exposure to ethyl mercury, JillA used the guidelines for methyl mercury. F’DA found that 
the cumulative amount of mercury a chiId could tie exposed to from vaccines exceeded 
EPA% guideiktes for safe exposure to methyl mercy but were below those of F’DA and 
ATSDR. 

‘&rhe joint statement by AAP and PHS also stated @&the large risk of not vaccinating 
children far &&weighs the untiowri and probably muoh @malIer risk, if any, of cumulative 
exposure to thimerosalcontaining vaecities in the Rrst 6 months of life. 
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Manufacturer’s Decision to 
Discontinue Production 

Another major factor in the shortage of bTaP, and also Td, was the 
decision of one manufacturer to Qscontinue production of all products 
containing.tetanus toxoid. With little advance warnmg, the company 
announced in Jam&r-y 2001 that it had ceased production of these 
vaccines; According to the manufacturer, prior to its decision, it produced 
approximately one-quarter of ah Td and 25 to 30 percent of all DTaP 
distributed in the United States, so’the company’s departure from these 
markets was significant. In the previous year, another manufacturer that 
supphed a relatively small portion of DTaP also had stopped producing 
this vaccine. Together, these decisions decreased the number of major 
manufacturers of DTaP from four to two and of Td from two to one.” 

Unanticipated Demand 

For the manufacturer involved in the most recent departure, a number of 
factors were involved in i& decjsion. Accordmg to company officials, the 
manufacturer was already planning to discontinue itsDTaP vaccine in a 
few,years because it did not think it would be able to compete with 
companies developmg new DTaP combinaticn ,vaccines. The company’s 
decision was accelerated when it experienced difficukies eliminating 
thimerosal from its vaccine, as noted earlier: Company officials said the 
timing of its decision was also triggered by the need to respond to 
requirements set forth in a consent decrhe with the federal government.” 
To comply with these requirements, $he ;Company faced making.signjf&zant 
upgrades to its facilitiei where tetanus-toxoid was manufactured. For 
these reasons, the manufacturer had already, stopped releasing vaccine 
prior to announcing its decision. The manufacturer added that had the 
company decided to stay in the DTaP and Td market, it would have been 
severed years before it could produce vaccines meeting FDA requirements. 

The addition of new vaccines to-the recommended immunization schedule 
can also rcsuit in shortages if the demand for vaccine outstrips the 
predicted need and production levek% This was the case with a newly 
licensed vaccine, PCV, which protects again? invasive pneumococcal 
diseases in young children. PCV wa&licensed by FDA in February 2000 
and formally added to the recommetided sch.edule in January 2001. CDC 

“In addition to the one ma& r nationwide supplier of Td, a second manufacturer produces a 
smali~sxkount’of Td, primarily for local distribution, and makes some available for 
nationvyide dkstribution. 

“The company had en!xxed into a consent d&roe in Orztober 2000 in which it agreed to 
implement a series of measures aimed at ensuring that‘ products manufactured at two of its 
facilities are in compliance with ?A good rn~~~t~g practices regulations. 
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estimates the monthly national need for this vaccine to be 1.3 million 
doses, but the manufacturer was only able to provide about half the 
needed doses during the first 5 months of:2002- Company officials said an 
extensive preeducation campaign resulted in record-breaking adoption of 
the vaccme. The com$any’s production of vaccine was also hampered by 
“ongoing manufacturing problems: Changes made in the company’s quality 
assurance procedures, part& to comply with the terms of a consent decree 
with the federal government, resulted in delays in the release of vaccine. 
Manufacturing equipment problems a@o affected the manufacturer’s 
ability to meet demand. As ofJuly 2002, *both of these conditions 
continued to affect the supply ofthis vaccine. 

Underlying Factors Could While the recent-shortages have been largely.resolved, the vaccine supply 
Allow Shortages to Recur remains vulnerable to any number of disruptions~ that could occur in the 

future-in@uding those that &ontributed to recent shortages and other 
potential problems, such as a~catastrophie plant fire. One key reason is 
that the nature of vaccine manufa&.uing prevents the quick production of 
more vaccme when disruptions occur. ~~a~~g a vaccine is a 
complex, highly controhed process that can take several months to over a 
year. Unlike pharmaceuticals, whiohlare. usuaU$ synthesized from 
chemicals, most vaccines are praduced from or use living biological _ 
organisms. Strict control is needed Over the entire-manufacturing process, 
and each lot of vaccine is carefully tested for its purity and potency. To 
ihustrate the lengthy protiction times t&at can be involved, one 
manufacturer said it takes about 12 months to produce Td, including 
almost 7 to 8 months to produce purified vaccine, followed by 8 to 10 
weeks of testing, and another4 to 6 weeks of filling, packaging, and final 
approvals. With such long production t&es, it is difficult for the industry 
to provide a quick response.to major disruptions. Some manufacturing 
plants are dedicated facilities, built and mah-&ained to produce a specific 
vaccine, and cannot be easily expanded orswitched to produce other 
vaccm&. For example, when one afthetwe major producers of Td ceased 
production. Iast year, both the long prodtictmn time and fixed capacity left 
the remainmg manufaoturer unable.to meet the unexpected drop in 
supply. The supply of Td o&y recently r&turned to.levefs sufficient to 
resume routine administration, over a year and a half after the shortage 
began. 

The Td vaccine example illustrates another underlying problem: routine 
chikihood vaccines are avaih&e from a hmited number of manufacturers. 
Of the eight recommended routine childhaod vaccines, five are made by a 
single major manufacturer; the remainder are made by two, or in one case, 
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three manufacturers (see table S), ~onsequ~nt~, if there are intermptions 
in supply or if a manufacturer ceases production, there may be few or no 
alternative sources of vaccine. 

Vaccine’ Number of manuf;icturers 

OfaP 
Wep B 
IPV 
MMR 
PW 
Td 

*Not shown are two combination vaccines, which can be used to meet the recommended 
immunization rmhsdule but are generally usedrriuch less often. DTaP-Hib can be used for booster 
dose‘s but is not recommended for primary immunhW@ in lnfatits; this vaccine is made by one 
company. Hep f3-Hib can be used for all but the bfrth dose of Wep B and is made by one company. 

“one manufacturer has licenses for two different formulations of bTaP vaccine (produced in 
geographically separate facilities), so there are actually three DTaP vaccines currentfy avaifable on 
the U.S. market. 

“In addition to the one major nationwide manufacturer of Td, ,3heUniversity of Massachusetts 
produces a small amount of Td vaccine and makes,some available for nationwide distribution. 

Vaccines on Horizon May New vaccines in development could ,pot&&ially add to the supply of 
Increase Supply existing vaccines. An example is a new fo~ulat~on of DTaP that recently 

received FDA approval and has.helped ea&e the shortage of DTaP, We 
identified 11 routine vaccines m development that could help meet the 
current recommended immunization sehedufle. These vaccines are in 
varying @ages of development, ranging from cE.nicaf testing to FDA 
review. Included are the following types of products: 

New brands of existing vaccine% About half of the vaccines in the pipeline 
represent new sources of existing vaccines. If approved, several of these 
vaccines would expand the number of suppliers fur these products. 

New combmations of existing vaccines: Some of the vaccines under 
deveiopment represent new cornb~~o~s of existing vaccines; for 
example, one company is developing .a DTaP-IPV-Hm vaccine that protects 
against diphtheria, tetanus, pertussis, polio, and kaernophilus hz$Zue?zzae 
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FDA Policies Restrict Use of 
Expedited Approval Processes 

type b, If approved, how these new $ombmation vaccines will be used and 
whether they v&l1 expand-supply or simply replace existingvaccines 
depends on several factors. The first determinant will be the use for which 
the company seeks heensure. New va&ines could be licensed for use in all 
doses orjust in some doses in an invmmization series. For example, when 
one aceuwfar version of diphtheria, tetanus, pertussis vaccine was first 
licensed, the company conducted studies and sought &ensure for only the 
fourth and fifth doses of the five-dose series; It was eventually licensed for 
use in all five doses. AClP has encouraged the use of combination vaccines 
over equivalent component vaccines *hen pos&ble in order to minimize 
the number of injections children receive, fn some cases, however, 
individual vaccines are used more often than related combination 
vaccines” Combination vaccines also tend to sell at a premium price 
compared’to the individusJ component va&ines, which may affect their 
market acceptance. Provider and parental preferences for vaccines can 
also come~into play. 

New vaccines for certain age groun& Some vaccines in the pipeline are 
vaccines formulated for neti age groups. According to a manufacturer, one 
vaccine includes a pertussis component for aduletients and adults, which 
is not currently available or included in the recommended schedule. 

Completing clinical testing and FDAreview of these new vaccines csn be a 
lengthy process, but FDA has a number of procedures for facilitating the 
development and expediting the review of new pharmaceutical and 
biologic products. Clinical testing of a vaccine in humans is typically done 
in three phases to establish the product’s safety and efficacy and to 
determins dosing. Once clinical tria&r are completed, the manufacturer 
may bubmit a biologics license applioation [WA) to FDA that assembles 
evidence on the vaccine’s safety, purity, and potency and whether the 
manufacturing process can ensure&& quality. Based on its review of the 
inform&on in the application and any supplementsI information it 
requests,. FDA makes a decision on whether to License the vaccine. In total, 
completin$ clinical trials and.FDA review for vaccines generally i&es over 
5 years, However, FDA has a number of mechanisms available to help 
expedite this process for certsin products, in&ding the following two: 

“For example, in the case of the combination vaccine that protects agalnst hepatitis B and 
Uuemophilus iqfZwwae @pe b (Htjp B-Hib), CDC data show that about 4.3 million doses 
of the comQ&ition vaccine were @stribute< in c@e@r year 2000, compared to 23.7 
million doses of hepatitis B vaccine and 11.4 Million doses of&b vaccine. 



Fast Track: A manufacturer can request fast, track designatjon if the 
product is intended for the treatment of a serious or, life-threatening 
condition and it demonstrates the potential to.address unmet med.&4 
needs. As chnical testing ne+r3 completitin, +d preliminary data support a 
determination that a fast track product majr be effective, FDA may begin 
accepting portions of the BLA~for review before a complete application is 
submitted.‘s 

Prio@v Rem: A product may be eJi@ble for priority review status if the 
product is a significant impro+ement in the safety or effectiveness of the 
treatment, diagnosis, orprevention tif a serious or life-threatening 
diseas&20 FDA’s goals are to review and take action on ~priority 
submissions in 6 months, compared to 16 months for standard reviews.21 

These mechanisms are not available’ for use ~with many vaccines in the 
pipeline because FDA policies preclude their application to products that 
are essentially new forms ofexistingvaccines. The Food and Drug 
Administration Modernization Act of 1997 &q&-es that fast track products 
demon&rate the potential‘to address met medical needs. While the 
statute did not define “unmet medical need” .or provide criteria for 
analyzing the need, FDA ha3 established criteria stating that an unmet 
medical need is one that is not &dequately addressed;by existing therapies. 
FDA offi&ls pointed out that a temporary vaccine shdi-tage would not 
meet the criterion of an unmet medical need; because by the time a new 
source of vaccine was approved (even under expedited procedures), the 
shortage would be expected @be over and the condition of unmet need 
would no longer exist. In addition,~ because many of the products in 
development are either new brands or new combinations of existing 
vamines, an FDA official said that under current policy they would not 
meet the,agency’s criteria,for fast track Qxodu~ts address an unmet 

lgSee 21 U.S.C. sec. 356. Acceptance of a portion of the application does not necessarily 
mean that the review will start btifore a cornpI&@ appkcation is received. According to 
FDA, when the review is started will depend on many factors including staffing, competing 
priorithes, and the perceived efficiency of startingthe &view before the submission of*the 
cornpIe& apphcation. 

2oPriority review is ordinarily open to fast track produe& as well as non-fast-track products. 

21FDA’s review time is the actual amount of time FDA spends reviewing a new drug or BLA. 
The approval time-from tirst submission of the BU to &A-approval-could be much 
longer. The approval time includes-the sum df FDA rev&eti time for the first submission of 
the BLA, plus any subsequent time during which a sponscrr addresses deficiencies in the 
BLA and resubmits the application, plus subsequentFE)tl review time. 
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, 
medical n@) or priority review (productsrepresent a significant 
improvement>. These expeditedprocesses ale applicabje mainly to 
vaccines.that offer protection against ,&eases for which there are no 
existing vaccines. This was the case w&h PCV. At the time, no vaccines 
that protected against invasive pneumocoecal disease were licensed for 
use in chikb-en under 2 years ‘of age, so PC!V %vivas eligible to be designated 
as a fast track product and to receive priority review. As a result, the 
review and approval of PCV took about 8.5 months, compared with the 
mediti time of X8.5 months for vaccines, 

Product Approval Some of the vaccines in the pipeline are already. licensed products in other 
Requirements Are Not countries, including Canada and vatiaus countries in Europe. FDA accepts 
Standardized among Countries foreign clinical studies in support of U.S. licensure; however, agency 

offi&& stated that if foreign data are used tb support the safety, purity, or 
potency of a vaccine, FDA-would needto independently assess the 
information and would usually require additi&tal data. For example, the 
manufacturer might be req@red toprovide evidence demonstrating that 
the produdt elicits a comparable immune response in a U.S. population. 
These studies can take additionall‘ time to complete. Fart of the problem is 
that regulatory requirements for product reg$stration often differ among 
countries. Standardizing thesereq&ements; a process referred to as 
“harmonization,* is being discussed, but does nut appear to be a near-term 
solution for vaccines. Harmon&&ion efforts through the Intemzational 
Conference on l%smmmisation of Tecfacnicd Requh-ments for 
Registra&n of Phamnac~ticdsfw H&man Use (ICWj involve Europe, 
Japan, and the United States. According to FDA, at the outset of the 
harmonization initiative, all 3CH parties agreed to exclude from its scope 
certain bioSogicat products, mcfuding conventional vaccines, in part 
because of the complex nature of va&ines.22 

“At a recent hearing, the Deputy Commissioner d FDA suggested that if a vaccine were 
approved in wother country and CDC indicated its use- would help ameliorate shortages in 
the United States, FDA would kansider requests to make these products available as 
fnvestigationai vaccines. Under FDA regulations, thesevaccines could be administered to 
chikken~in the United States with infokned consent frqm their parents. fiowever, the 
Director of th+ National immur&zation Program within~ CDC, said the use of investigational 
vaccines in a routine vaccination ptogram could pose @+oblems in achieving pubtic 
acceptance. 
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No Clear P&h Yet t6 Federal a&ncies and advisorycummittees are exploring optians to help 

Resolve Ongoing 
Supply Issues 

stabilize the nation’s vs.&me supply3 but few long-term solutions have 
emerged. Earlier l&&year, the Na%mnal Vaccine Advisory Committee 
(NVAC) convened a meeting of vaccine experts to discuss supply 
problems and develop.formal r~o~~~~tio~s fur further HHS 
consideration. The p&ii&nary conclusion of the NVAC work group was 
that further study was needed of strateees, such as additional financial 
incentives for manufacturers and &rear&n&g the regulatory process. 
CDC vaccine stockpiles have been successfully to help mitigate 
temporary supply disruptionsin thepast and were considered a priority 
strategy by workshop partidipants~ Whtie CDC is required by law to 
stockpile a 6-month supply of ‘recommended childhood vaccines and has 
the necessw funding to dc so, it currer#y maintains partial stockpiles for 
only.two. 3x1 light of the recent shortages, CDC is Considering expanding 
the stockpiles to include add&ional vacdnes:. While stcckpiling vaccines 
cti provide a cushion in the event of a suppgy disruption, limited supply 
and manufaoturing capaci@ wifl restrict CDC’s ability to build certain 
stockpiles in the near term. In addition, CDC lacks a comprehensive 
strategy and important information needed to effectively plan and manage 
the stockpile. 

NVAC Studying Strategies Federal efforts to strengthen the nation’s vaccine supply have taken on 
to Strengthen Vaccine greater urgency with the recent ‘incidents of shortages. A major effort by 

SUPPlY NVAC has been under way since mid-2001. As part of its mandate to study 
and recommend ways to encourage the av+ilability of safe and effective 
vaccines, NVAC formed a Vaccine Supply Work Group to explore the 
issues surrounding vaccine shortagtis a& identify strategies for further 
consideration by HHS. In February 2002, the work group convened a 
meeting of principal stakeholders-federg and state gcvernments, vaccine 
manufacttirers, health care providers; legislatora, and academic 
researchersLto determine the scope aa\+ identify contributing causes of 
vaccine shortages and develop strategies to strengthen the vaccine supply. 
The work group presented its precut findings and recommendations 
in June 2002. 

Zn its prehmimuy report, work group members identified several strategies 
that hold‘promise, such as providing financial incentives for vaccine 
development, st~en~~~~rn~~ rs’ liability protection, and 
streamlining the regulatary proces&,, but &ey concluded that these 
strategies needed further study. In regard to liability protections, the work 
group did make recommendations to stren en the Vaccine Injury 
Compensation Program .(‘VICP).-VEP is a federal program authorized in 
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1986 to reduce vaccine manufmturem’ liabil@y,by directly compensating 
individuals for c~~ood-va;ccine,~~~s,froin a VICP trust fund. 
It was established, in part,.!0 heIp ~&em the exodus of manufacturers from 
the vaccine .business due to liability doncerns. Manuf~ers, however, 
reposted a recent resurgence of childhood-vaccine-reIated Iawsuits- 
including cIass a&ion lawsuits relatedto past use of thimerosal-which 
allege that they are not subject to VICP. In the manufacturers’ view, these 
lawsuits once again threaten- the stabSi@ of the industry by creating 
disincentives to produce vaccines. While the’workgroup acknowledged 
that recent vaccine shortages do not appear to be related to IiabiIity issues, 
it indicate&hat strengthening VICP would encourage manufacturers to 
enter, or remain in, the vaccine prodnctmn business. Legislation has been 
introduced for the purpose-of dar@ing andmodifying the VICP program.z3 
In response to the work group’s finding t&at +reamIining the regulatory 
process needed further study, FDA recently announced that it is 
examming reguIations governing manufacturing processes in both,drugs 
and vaccine products to determine if reform is needed. However, FDA 
officids told us it is too e&y to define the scope and time frame for this 
reexamination. 

The NVA.C work group expressed littkq eupport for constructing 
governmentqvned production facilities to pgodv;Ce routine childhood 
vaccines. One concern raised by the vvoFk group was that vaccine 
manufacturers might not be able to compete tith a government-subsidized 
program-potentially c&using private manufactnrers to withdraw from the 
U.S. market, further shrinking the number of manufacturers, and reducing 
the level of innovation and introduction of new products. In addition, 
guvernment-owned facilities wo-uld be subject to manysof the same 
limitations-such as long production times and stringent quality control 
standards-that private manufacturers face. NVAC work group members 
concluded that stockpiling vaccines, whiIe having some limitations, should 
receive priority consideration to provide Qmpo&ry relief during 
shortages. 

Expansion of Stockpiles IS CQC is considering whether additional vac&ne stockpiles will h&p 
under Consideration stabilize the nation’s vaccine supply. CDC vaccine &o&I&shave been 

used to mitigate supply disruptiona on at‘least seven occasions since they 
were first established nearly 20 years ago. In 1993, with the establishment 

“see S. 2063, B.R. 1287, and H.R. 3741. 
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of @e WC program, CDC.was r&&red to purchase suffkient quantities of 
pediatric vaccines not only to meet normill usa;ge, ‘but also to provide an 
additional Fmonth supply to meet ~~ti~ip~ted needs. Further, to ensure 
funding, CDC was authorized to make such purchases in advance of 
appropriations. Despite this requirement, to date, CDC has established 
partial stockpiles for only two+vIMR and IPV-of the eight routinely 
recommended pediatric vaccines.24 

CDC’s past decisions to stockpile these two vaccines were based on a 
number of factors. First, CDC consider&the nnmber of suppliers of each 
vaccine-vaccines from a single source were considered at greater risk 
and were the highest priority for stockpiling. Second, CDC assessed the 
likelihood that changing technology or immunization schedules could 
make stockpiled vaccines obsolete-new combination vaccines or revised 
ACIP recommendations reduce the priority of stockpiling older vaccines. 
CDC officials noted the importance cf balancing ‘the cost of establishing a 
stockpile versus the risk that the stockpiled vaccine might soon become 
obsolete. Third, CDC officials stated that because the demand for newer 
vaccines is unknown, manufacturers t not have excess capacity to 
create stockpile inventory. In light of recent shortages, CDC is 
reevaluating its criteria for setting priorities for which vaccines to 
stockpile. For example, limiting stockpiles to vaccines produced by sole 
manufacturers may no longer be appropsiate. 

Even if CDC decides to stockpile additional vaccines, the currently limited 
supply of several vaccines will restrict CDC’s ability to build certain 
stockpiles ip the near term. CDG estimates it could take 4 to 5 years to 
build stockpiles for all the currently redommend childhood vaccines-at a 
cost of $7CSmillion. Past experience also demonstrates the difficulty of 
rapidly building stockpiles, Neither the current IPV nor MMR stockpiles 
have ever s+ieved target levels because of limited manufacturing 
capacity. As of July 2002, the IPV stockpile stood at 3.7 million doses, less 
than half of the 8 million doses on order. Similarly, the MMR stockpile has 
never reached its target of 4 milhon-coming as close as 3.1 million doses 
in late 2001, 

Another issue that will need to be addressed is the extent to which 
stockpiled vaccines purchased with VFX funds can be used for non-VFC- 

24CDC also maintains small stockpiles of pediatric DT and oral polio (neither recommended 
for routine use) for use in the event of outbreaks. 
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eligible chiklren. In 1993, the Congress passed 1egisIation requiring the 
Secretary of HHS to negotiate.for a &month supply of vaccines to meet 
unanticipated needs in connection withthe VFCprogram. The legislation 
directed the Secretary to consider the potential for outbreaks of vaccine- 
preventable diseases in carrying out this stock&e requirement.B CDC 
bases the target levels of its current stockpiles on the number of children 
in the general population and ha+ ;?xo?vve;d manufacturers to borrow from 
stockpiled~vaccines for releases to.this population. We note that the 
legislation does not state that the supply of stockpiled vaccines may be 
made available for~children not otfierw-lse eligible through the VFC 
program. CDC officials said that the VFC legislation is u&ear as to 
whether stockpiled vaccines can be used for these children. 

There are other authorities under which .CDC could procure stockpiles of 
vaccines for children. CDC may develop vaccine stockpiles under its 
author@ to respond to public health emergenctes and is required to 
maintain vaccine stockpiles under the National Vaccine Program (NVP). 
NVP is not limited to childhood vaccines, but appropriations were 
authorized only through 1996. CDC h& identified several other provisions 
of .the Public Health Service Act thatwould authorize expenditures for 
vaccine stockpiles. For example, section 352 authorizes HHS to produce 
products for use by the public a+ private .sectgrs when they are 
unavailable from licensed sources. Section 311 of the act authorizes HHS 
to work closely with the states and provide “medical supplies” in the 
prevention and contra1 of communi+ble diseases and to’ address other 
heakh emergencies.28 

CDC Lacks a Expar@ing the number of CDC va&e stockp$les will require a 
Comprehensive Strategy substantial planning effort-+neffort &not yet complete. CDC has 
for Expanded Use of not yet determined key aspects of v&c&o stockpiles to ensure their ready 

Stockpiles release, including the quantity of each vaccine to stockpile, the form of 
storage, and storage locations. Also, to ensure that use of a stockpile does 
not disruptsupply to other purchasers, procedures would need to be 
developed to ensure that stockpiles are additional to a manufacturer’s 

“&rd ie not available for stockpiling under this mekhanism because, as previously noted, 
manufacturers are not wiiIing tosell it to CDC under the WC price cap. 

“CDC also identified section 317 of the Public Health Service Act, which, as mentioned 
eariier, authokizes state grants for prevent& health @vices, as additional authority to 
stockpile vaccines, 
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normal inventory. CJ3C’s current appmwh to stc&Al.ing lacks clear 
direction on the following fronts: 

Quantitv to stockpile: CDCof%+ls have not yet determined what quantity 
of vaccine most accurately constitutes a 6-month supply. To date, 
stockpile purchases have ken based on est+mates of the U.S. birth cohort 
(about 4 million babies per year) and ACE re~mmendations-but this 
may not be enough to cover the actual need. For example, for each child 
to receive the recommended two doses of roughly 8 million doses of 
MMR would be needed snnuahy. However, ma&facturers report nearly 
12.7 million doses were distributed in 2991. Over-vaccination due to lost 
immunization records, wastage from r&gerator outages or multiple dose 
packaging, and makeup immunizations cotid account for the difference. 

Vaccine experts are also beginning, to consider whether stockpiles should 
be expanded to include more than a ~mo~~,supply. Recent shortages 
have lasted from 9 to 20 months; A.catas$rophie event, such as a mdor 
plant fire, could disrupt productjon for sever&, years while a plant is being 
reconstructed. CDC has not.yet fully evaluated the logistics of maintaining 
larger stockpiles or developed contingency plans for major supply 
disruptions. 

Form and location of storage?’ Stockpiled v+ceines can be. held in three 
forms: labeled (ready to ship), unlabeled (invials, but not ready to ship), 
or bulk Cproduct still must undergo WaZl lot testing, fihjng, and labeling). 
Stockpiled vaccines requiring additionat tiroCessing or packaging need to 
be closer to the manufacturing facj@y an@ require more time for release. 
Each storage method has advantages .and d&advantages. For example, 
while labeled vaccme can be stored 6ff site and distributed most rapidly, 
changes in package inserts could. require a labor-intensive task of opening 
all the packages to replace the insert, Label ohanges are less of an issue for 
vaccines m unlabeled or bulk form, but ‘these vaccines must still undergo 
additional processing, making them vulnerable to plant &sruptions. This 
became app+rent in fall 2001, when modifioations at the manufa&uing 

?b establisix a stockpile, CDC contracts with a quaWed manufacturer to purchase the 
vaccine. CDC then pays the manufacturer an azmual fee-to store and rotate the stockpile. 
As portions~of the stockpile approach 12 moriths Of remaining shelf fife, the manufacturer 
will rotate the stockpile into nor@ distribution and replace it with: stock having a more 
distant expMtio~~ date. Because,sto&piled vaccines ase often stored in unfmished’form 
and are periodicslly rotated with newer lots,. stocQi&s are typically held at the 
manufacturer’s production location. 
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plant necessitated shutdo-s that delayed the release of the MMR vaccine 
held in stockpile In respons6, CDC is, reevaluating the amount of 
stockpiled vaccines required to be stored in final form and the location of 
storage. 

e of effort;: CDC”s current stockpile.program is designed to 
ensure a~quantity of vaccine in addition to~mamrfacturers’ normaJ 
inventory. However, current CDC stockpile contracts do.not contain a 
“maintenance of effort” requirement to etiure that production for the 
stockpile is additional to normal production levels. Without such a 
requirement, CDC efforts to use a stockpile could simply result in stock 
bemg drawn from a manufacturer’s normal dekveries, without an overall 
increase in the amount of product b~~~,av~~~e for release into the 
market in thnes of shortage.28 

During the MMR shortage, CDC bec&me aware that the manufacturer 
could not release more of the MJ%R stockp$le without affecting its 
deliveries to the private sector. The manufacturer used nearly j million 
doses from the stockpile during the tinter of 2001-2002 (leaving about 2 
milhon doses remaining), but was unable to release more vaccine needed 
to ease the shortage. The manufacturer had recently adopted additional 
quality control procedures that-temporarily limited the amount of vaccine 
that could be released during that period. CDC~off3cials said that the 
recent MMR experience points to the need for additional contractual 
assurances that stockpiling represents a ready reserve of additional 
vacdne, and they are considering including maintenance of effort 
provisions “In future stockpile contracts, 

Critical Information Needed to Once sufficient quantities of vaccines are stockpiled in the appropriate 
Manage Stockpiles Is Lacking form, CDC heeds to make wise dec@ions on when to deploy the 

stockpiles. However, CDC currently lacks spout information to help 
do so. Timely release of the stockpile requires accurate prediction of a 
number of variables related to the e&ly identfication, severity, and 
duration of the supply dismption. CDC currentlyhas data that it uses to 
screen for disruptions in vaccine supply to St&e immunization programs, 
but does not have data to anticipate a supply disruption or to fully evaluate 
the potential severity and duration of a supply disruption, especially to 

%&intenance of effbrt requirements are partlcuI&y important for manufacturers that 
havt; “multipIe products that share thk same ~r~~ctlo~~f~iii~ies, because efforts to we a 
&o&piled vaccine during a time of shortag@ could create orexacerbate a shortage of other 
important drugs or vaccines that would be dl$pIked by skrifting production resources. 



private pr+dem. With such info&&ion, CDC could set priorities for or 
resize states’ orders and determine show much stockpiled vaccine to 
release and when to release it. Timely information is important, because 
releasing vaccine from a stockpile can take up to 30 days. Some of this 
information may already be available within III%, but other information is 
available only from manufacturers or state immunization programs. 

FDA has important information about 
manufacturers’ levels of vaccine prodution’ and pIant conditions that 
could affect production through .its faoility &spections and approval of 
each production lot.28 On occasion, this info$mation could help CDC 
anticipate supply disruptionsand ~de~end~n~y assess their potential 
severity, but it is only available to CDC by written request. Because of the 
lack of routine sharing of ~A:~~~~o~, CDG would likely be unaware 
of problems identified in FDA inspections that could cause the 
manufacturer to temporarily shut down a production line, unless notified 
by the manufacturer. This communmation may not occur. For example, 
when FDA inspectors identified” potential sterility issues at one facility, the 
manufacturer temporarily stopped production during the inspection, 
which eventually led to a shortage; I& FDA .did not inform CDC of the 
disruption. CDC ofticials told’us they were.first made aware of the 
disruption through media reports several weeks later. 

Information from manufa&urers: There isno formal mechanism in place 
for CDC to obtain criti&l informatio>n from manufacturers on prolonged 
vaccine production disruptions, such as shutdowns due to maintenance or 
repairs, that could precipitate the need tb use the stockpile. CDC officials 
cite the value of having tin&y information on manufacturers’ capacity, 
current and future production levels, and any circumstances that could 
affect production-information that b often considered proprietary by 
manufacturers. Particularly during shortages, @DC does obtain Some 
supply information from manufacturers, but they do not always provide it 
consistently or promptly. In add&on, there is no requirement for vaccine 
manuf&turers to notify CDC or l?DA of business decisions to withdraw 
vaccines from the mark%. Although the Foo and Drug Administration 
Modernization Act of I997 requires sole manufacturers of a drug that is 
lifesaving or prevents a debilitating disease te give FDA a &month 

“%DA also secures some supp~y~kformat~on through reports it requires manufacturers to 
subti~ on the quantity of vaccines-they distribute (see 21 C.F.R. sec. 600.81). Currently, 
such reports are required every 6 months. 
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notification prior to disco&inuance,58 this requirement does not extend to 
va&ines. The four mJor vaccine rn~uf~~e~ told us they would not 
abject to a.similar requirement that thc;3y g,ive FDA a 6-month notification 
of their intent to cease production of a v&xine3* 

Information from states To identify &ical shortages and manage 
distxib&ti& of public supplies, GDC needs an accurate, ongoing 
accounting of state inventories: &ate ovation programs c&n provide 
early indioations of supply prob3ems. if states accumi.date back orders. 
State immuniz&tion.program$ also ~~~ working inventories (often a 3- 
month or greater supply), which du~~~t~~s of nationwide vaccine 
shortages could also help cushion supply disruptions. Prior to the recent 
vaccine shortages, CDC did not routine& monitor the vaccine inventory 
levels in state depots. In respa&e to recent shortages, CDC instructed 
state immunization programs to inventory their stock-on-hand and submit 
monthly reports. CDC program managers areconsidering monitoring 
states’ inventory levels in n&nshorta@ periods, but automated systems to 
facihtateupmxm and timely re]porting are still Under development. In 
order to help ensure that inventdries in excess of state needs are not 
maintained, CDC is also recommending that $tates maintain a 3-month 
inventory during norma$ suppIy situations,. decreasing to a l-month 
inventory during shortages, thus proMing a.&month cushion. 

Conciusions A steady and reliable supply of qhitdhood va&mes is critical to maintain 
the substazitial U.S. public he~~,acbi~v~me~~ in combating infectious 
diseases. However, the vaccine shor@ges experienced over the last 2 years 
demonstrate the vulnerabihty of-the vaccine supply. Long lead times, 
sometimesa year or more, are needed to produce vaccines and alter 
existing production vahunss, Because there +re so few manufacturers 
(and increasin@yJ just one) producing a particular vaccine, even short- 
term disruptions in a m~ufa~~re~~prvd~~io~ volume can create a 
shortage. This condition is not likely to change in the near term, Therefare, 
federal agencies are continually ch$Eenged tS take a proactive approach 

3vhe fl-month.notification requirement &y be reduce& if a p&lie health problem could 
result from continued production, rn~~~c~~s face fW?ncial IO&, there is a shortage of 
drug componkts, or other htidship would occur. 21 USC. sec. 3&c. 

“A bill was recently introduced %I the Senate.@. 2W> t;hail would amend the nati!katian 
provisioh by requiring manufacturers @ &ire FDA& least a 1%month notice before 
discontinuing btological products, in~ludirg vaccines. 
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within their existing missions’to help mitiga$e the effects of future 
disruptions to the vaccine supply. 

An often-cited approach that can help provide a cushion against disruptive 
effects of future shortages is to expand CIK% reserves, or stockpiles, of 
childhood taccines. While- CDC is re$ri&d to stockpile childhood vaccines 
under the VFC program, au~o~~g~le~~at~~~ does n&t address the 
extent that stockpiles can be used to suppor$ the needs of children not 
eligible under the program. In ad~~~~~‘stoc~~~g vaccines is not a 
panacea and, if poorly implemented, may provide little in the way of value. 
Expanding the stockpiles poses operational challenges that need to be 
addressed-through @rategic pfauning. For example, ‘%here is a need to 
establish a timetable for purchasing vaccines in a way that does not 
disrupt normd distribution,, as weli as,a need to make decisions on the 
most desirable.form and storage location for e&h vaccine. Imp&it in 
these efforts to expand and manage a stockpile is the need for more timely 
information on the nature and $tent of possible shortages. While working 
with manticturers has shown some promise, opportunities exist to 
levarage other sources of available information, such as the results of FDA 
vaccine plant inspections and state vaccine inventory levels. 

Although disruptions in supply tqn occur when manufacturers must stop 
production in order to bring their fa es ido compliance with FDA 
standards, these standards are critical to helping ensure the safety, purity, 
and potency of vaccines. As FDA strengthen& its process for measuring 
compliance with these standards, co~u~~a~un of expectations with 
manufacturers is important. FDA should provide manufacturers with 
avtilable guidance about the expectatims of v&at constitutes 
compliance--la situation that has not always aqcurred in the past. 

The prospect of additional vaccine products has potential to help reduce 
the intensity of future disruptions to”the supply,of existing vaccines, but 
introduction of new products faces challenges.’ On one hand, 
manufacturers have economic incentives to bring new childhood vaccines 
to market. For example, introduction of new vaccines against additional 
childhood diseases or new combinations of existing vaccines traditionally 
sell for higher prices and o~er.rn~~fa~t~e~.new opportunities to 
compete for market share. On the other hand, it is an involved and time- 
consuming process, often taking sever& years, to obtain a license to sell 
these products in the U.S. market, even if the products are licensed for use 
in other countries; A substantial number of vaccines are in the 
development pipeline. While FDA has mechanisms available to shorten the 
review process, they are not used for most vaccines under development. 
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FDA’s policy, in effect, appjies the expedite& processes to address an 
unmet medieal need for a new product, while ‘childhood vaccines under 
development often involve not sew products, but existing vaccines or 
combinations of existing vaccines, However, the fragility of the vaccine 
suppIy‘itself demonstrates an unmet modi& need because when supplies 
are lacking, children may became.more.vulnerabie to the spread of 
disease. This possibility warrants FDA’s reconsider&g its policy regarding 
expedited review to help prevent or n@igate vaccine shortages. 

Matter for 
Congressional 
Consideration 

To help ensure that stockpiled vaccines are available for use by all 
children, and in light of CDC’s development of va&ine stockpiles under 
the VFC program, the Cong-ress may wish to consider amending the 
program legislation to specitically address whethei vaccines stockpiled 
under this program may be made available to cbikiren not otherwise 
eligible. 

Recommendations for 
Executive Action 

. 

. 

. 

. 

. 

. 

To ensure a well implemented strategy for expanding HHS’s stockpiles of 
childhood vaccines, we recommend that the, Secretary of HHS direct the 
Director of CDC to develop astrategic plan that addresses the operational 
diff%xltiesinvolved. At a minimum, such a phm should include 

a timetable, developed with rn~~~~e~‘~nput, for the purchase of 
specific quantities of vaccine;. 
a determination, of form and locatipn of stooge of the vaccine; 
procedures to ensure that stockpiles of vaccines are incremental to 
mantrfacturers’ normal inventory levels; 
procedures for systematic interchange of information between FDA and 
CDC on potential childhood v~cin~m~uf~~t~g interruptions; and 
steps for monitoring childhood vaccine$nventory in state VFC depots. 

To help strengthen the vaccine supply without compromising standards 
that ensure safety, we recommend that- the Secretary direct the 
Commissioner of FDA to 

take steps to ensure widespread dis~buti~n of all forms of compliance 
guidelines to vaccine manufacturers and ensure that these guidelines are 
kept up-todate and 
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0 consider revising FDA policies for,fe& track and priority review approval 
,of vaccines currently under development to ahow their use, even in 
periods of nonshortage, in oases where 3T.3~5 determines that appiying 
them would help address the unmot need of a stable and sufficient overall 
vaccine su,pply. 

Agency Comments 
and Our Evaluation 

We obtai&d comments on our d&B report from HHS. In its general 
comments, the department stated that it agrees with the report’s findings 
and that it has initiated action to implement the report’s 
recommendatiuns. In regard to our recorr&&dation on the need for HHS 
to develop a strategic plan for stockpiling childhood vaccines, HHS stated 
that CDC has arranged site visits to nu&ufacturersfor the purpose of 
discussing the specific stockpiling issues ra&ed in the report. Further, 
after these site visits are completed,,, C would develop a comprehensive 
vaccine stockpiling program strategy.. S also cited actions it was taking 
in regard to our recommendations that ‘FDA be directed to ensure the 
widespread distribution of all forms .of com@iance guidelines to 
manufacturers. HHS s&ted that FDA was werking with a contractor to 
post ah Vaccine Compliance Program guidance on its Web site. 

HHS expressed some reservations in itscumments about our 
recommendation that the Secretary direct FDA to consider revising FDA 
policies for fast track. and priority review approval of vaccine products 
currently under development. EIHS stated that inshortage situations, FDA 
has the flexibility to work as expeditiously as possible with manufacturers 
of new or existing vaccines to- alleviate the ah&age. It also stated that 
critical vaccine shortages could-allow for the designation of a vaccine as a 
fast track product. Often, however, shortages are temporary and are over 
before even the most expeditious review can be compieted, As a result, 
HHS inc&c&od that formal designation for expedited review process would 
have little impact on relieving the shortage. 

We did not intend that our recommendation apply only in times of existing 
vaccine shortages. Rather, the purpose of the recommendation is to 
provide H&3 with another option to ,help prevent or mitigate the effects of 
future shortages. The potential exists to strengthen the childhood vaccine 
.supply by selectively using the expedited review procedures to increase, 
as quickly as possible, the number of ahcr$tive vaccine products and 
suppliers. As a result of the dep~~~‘s comments, we have modified the 
wording of our recommendation to make it clearer that it is directed at 
using existing expedited review tools as a strategic approach to help 
strengthen the overah vaccine sup@y. 
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HHS did not comment on our matter for congressional consideration 
concerning amending legislation under the VF’C program, but did provide 
technical comments, which we incorporated in the final report where 
appropriate. We also provided sections of the draft report on factors that 
contributed to vaccine shortages and new vaccine products under 
development to the four major vaccine manufacturers We incorporated 
their technical and clarifying comments where appropriate. 

As agreed with your offices, unless you pubhcly announce the contents of 
this report earlier, we plan no further distribution until 30 days after its 
issue date. At that time, we will send copies-of this report to the Secretary 
of HHS, the Director of CDC, the Deputy C@unissioner of FDA, and other 
interest+ parties. We will also make copies available to others on request. 
Copies of this report will also be available at no charge on GAO’s Web site 
at http:/&ww.gao.gov. 

If you or your staffs have any questions, please contact me at 
(ZOZ] 612-7119. Other contacts and major contributors are included in 
appendix II. 

Janet Heinrich 
Director, Health Care-Public Health Issues 
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List of Requesters 

The Honorable Edward Mt. Kennedy 
Chairman 
Committee on Health, Education, 
Labor, and Pensions 
United States Senate 

The Honorable Henry A Waxman 
Ranking Mino&y Member 
Committee on Government Reform 
House of Representatives 

The Honorable Jeff Bin&qnan 
The l+Jono&ble @Iary Ro$lxm @nton 
The Honokble Richmd J. Durbin ‘. 
The Honorable Bill Frist 
The Honorable Jack Reed 
United States Senate 

The Honorable Gary A. Con&t 
House of Representatives 
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Appendix I: Corn 
th & Hjun 

SEP 4.m 

Ms. Janet Reiwicl~ 
Ditor, Health Can - Public H&h &ts~~es 
United States CS+xal 

Accoimtnting Of&x. 
Washin, D.C. 20548 

Dearkfs. H&rich: 

Egcbsed are tf~e departmeqt’s c0mmmp.s o&t jtour dpff report eatitled, “Childhuod Vaccines: 
&mring an Adequate Supply Poses C~~~tkutbtg~~Cl~a~leztges,” The comments qwsent the 
tentative position of the department and aze subject IQ reevaluation wbeo the final version of this 
rfqmrt is received. 

The departtnmt also provided sever& tactical comm%mts diicctiy to your staff 

The department appreciates the opport&ty to camment OR this draff repeti before its 
publication. 

A&et lX&nquist 
.Inspeotor Cheml 

Enclcsure 
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Appendix I: Comments from Wle Depnx%mer& of Eealt~ i& l&man Services 

Tbe Department ,of Health and Human ~ic~,(d~~~~ tb+r~ks the General 
Accounting Oftice (GAO) for undertaking this important stgdyand providing the 
dep&tmfai~ with the o&%nW&y to cornmint on the d@aft ,r+ort. In general, the report 
calls needed attention to the challenges snd re8ourca qe&s of mounting an effective 
response to sssure an adequate soppjy ;?r &ld~~. v~cin& The deqattment agrees 
with the C&+6 report, which &e%illy presents an accurat& and informative summary of 
the key issues that impact on vaccine,shortag~. 

&muniaadon is considered one of ten great public health achievements of the 2#’ 
CentuIy, Indeed, vaccine preventable disesse.le~els ape current& at or near all-time lows, 
and childh&d i mtpunimtion doverage b&Is have he&i at all&m higkbvels during the 
last several y&s. This success is in no small pa@ dut to t@ imovati-ye md highly 
t&ective r&c of the private sectox (often in partnership widx’iivators ifi academia and 
govkrnmeut) in va&ne devejopmedt and pr6dtion in the Utited States tid abroad, and 
the widespread use of iicimsed ~a&&, M+y of&& chifdhood vaccjnes routinely 
recommended in the US, and elsewhem in the world. such &s yalio, &lea&s, Mumps, 
and Rubella (MMR), Haemophitus ir$uewW tfp+? b @I%), hepatitis B, and 
Pnemuacaccal cbnjagale vacciries, were first broaght Whe~market by private companies. 
Furtb~ore, competition among pr{vate pbsrmacetical companies has resulted in 
substantial innovation, such as new and safer vaecioes, which saves lives and prevents 
disease and disability. 

For more tbm I5 years, our nation’s cM&en have had steaty access to vaccines, The 
minor disruptions in prod&on that have occasionally occi)Reb in the past hnve been 
resolved through mobilizing vaccine l&a natiorial stockpile, +d @oughthe 
dcpamneat’s Food an&Drag Admi&@$on (FDA) and Cent&s for Disease Control and 
Reventio@ (CDCJ, .&d partattf working vqitb‘manufti~rs to increase vaccine supplies. 
Neverth&lcss, the unprecedented Ft diamp$on in supply;d~nrnents &at vaccine 
supply cannot be taken for granted and that ctitical actions %e deeded to avert future 
shortages. 

k3tdow am general comments on the GAG report and specific comments to GAO’s 
executive Iwmnmendntions. 

I 
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Appendix I: Cmunents from the ?epartment of &&ltlj L E&man services 

General Cmnments 

The department agrees with the 63AC&fis&gs and has initiated actions to implement 
their recomqendrittons. The department agrees &at the VaccZaes for ChiIdr& (WC) 
Stockpile authority in sectioa 19%?(d)(51 d the So& Sacudly Act (42 U.S.C. 
139&(d)(6)), requires that stockpilas oCcbildh&d va&cinest&m&tied. Several 
pmgrammatic reasons occurrcdthat have slowed the detelagnent of CDC stockpiles. 
These in&de the following: 

. implementation of the WC program took cxmsiderable time and resources. 
Pricwity was given to ramiting providers ta serve eligible children and 
eW@ting new cotttracfs vjrtb vs4txine‘ maaufti~rers to supply vaccine to the 
el&ible children. 

m ‘I%5 CDC bad prio&ized acquisiti?n to Establish stockpiles in a systematic and 
efficient manner. One ye&r after fully ~~~~g~:~e VJ?C pro&am, CDC 
bagsm to expand its stockpile pr,,gram utilizing W~pqqam funds. In the late 
199fB, CDC focused its c&rts on fufly cstiblishingsingle source vaccine 
stockpiles for bighIy contagious diseases swh Bs po@o aad measles. Historical 
experience with mt$ipie Gxumfacturem indii that it might not be efficient to 
bake govermmmt-fu?ded stockpiles in all ittsttuwtts due to the f&owing: changing 
market shares, evoIvmg vaccine tecbnoIa$y (Le. new combination vaccines), and 
open market. 

l Any changes to the air&y complicate4 ~cciue sched& or abrupt-and 
utnm~cjpatad citaages lo the vac&es themstives, such as removal of thimarosd, 
require concomitant adjustments in sto&piIes either by stockptiag sew vaccines, 
drawing down existing stockpiles while ~~~~~st~~~~ of new vaccines, OT 
changiag existing stcckpi&ci vaccines. Coqz$& used to establish the stockpi& 
ha&previously ilot had the flexibility to rapidly rwd’to such changes, 

In light of W recent vac@ne sb$ages, as well a& the GAO wcommendations, CDC is 
undertaking $eps to establish+& &pan& stockpiles &coaas &aaible. 

Comment% on Recommendatious for Executive Action 

GAG Recommendation 

To ensure a well-implemented strategy for expnnding HHHs’s stock@ies of childhood 
vaccines, we recommend that the Saemtary ofH&$S direct the Director of CDC to 
daveLop a strategic pian that addresses t& open&&& diffic&i~ involved. At a 
minimum such a plan sirould include; 

* A timetable, developed with manufacta~’ input. for the purchase of specific 
quantities of vaccine, 

l A d&termination of form qtd location of storage af vaccine. 
0 Prmedures fit systematlc intec&ange of @formation between FDA and CDC on 

pote&al childhood yaccina masmfacturiag inter&ptions,.and 
* Steps for monitoring of cl@lbood vaccine inventory in state VFC depots. 

2 
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Appendix I: Comments from the DeprsFtment afJ&?alth &  ftnman Services 

‘2%~ department agmes with OA6’s ~~~~~~ devhp a strategic plan to 
expand i+ockpiles of chWho0d vacci&s~~ St00hPife3 have &en very effect& in the-past 
in alleviating brief disruptions iti ~sc&e snppty and irre tm.&oe%utt resource to 
maintain. The CDC! has abcady been et&&ad in a reassessmeW of its vaccine stackpile 
and has iuitiated discussions with the maqufachtmrs to detetmine their projections of 
produ~ availability forestab~~~~~~o~ ofvt&nesto&piIes. Site visits to 
manufaotumrs have been arranged to dbcnss issuas raised in the GAO reoamtnendation 
related to timetable, rtockpiic form, storage &c&on ixnd ,mtintett&ce. The CDC will 
develops comprehensive vaccine stockpile ptogram strategy after tba site visits are 
completed. 

GAO Recommendation 

To help pmmotc the availability of existing and @urevaccine products without 
compromising s&ndards that help assure safcty~ WC r#xmmend that the S&Wary direct 
the Commissioner d FOA to take steps to et&0 widespmaddi$ton of all forms of 
compliance guidelines to vaccine tn@nifactut~~~ artdensure-that rfiese guidelines an? kept 
up-to-date. 

Complianw guidance directed to vaccine manufacturera baa beea made avaibb~e to them 
through public postings on the FDA w&sire end through tiny outreach meetings held 
with industry and their trada associations. The @A ig wqr&ng with a contractor to post 
aI1 compliance programs, including the VaccineComphartq Program, on iQ wcbsite. In 
the meantime, inspeotional gddaboe for .Pi%~investig&otn douccroing vaccine- 
manufacturing inspections ‘will con*ue to be avaihibIe in the Vaccine Compliance 
Pt~gmn through the Freedom of Information Act. 

GAO Recommendg,&p 

To help promote the availability of existing and fut.um vaaine products Whom 
compromi&ttg standards that help assure safety, we recommend that the Secretary direct 
the Cominissioner oflDA to considerravising EI>A polick?s for fast-tracking and 
priority ravtew approval of vaccina priwiuots currontl~ underdevelopment to allow their 
use in CBS~B where FDA determilies that Bpplyjtig &em is in ihe Public he&h interest to 
address the unmet need of strengthening the ovaralf vaccine supply. 

There appears to be some confusion about “fast %a&’ and” “pritxity reviews” and how 
thesemight or might not speed up.the approval time for the Rcensing of new vaccines or 
existing vaccines that are in short su$ply. 
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Appendix I: C&nmenta Furn t& Department dir 8&u&t& f& Ehiman Servieua 

The department recognizes the seriausues~ of vacctne shoaages or potential vaccine 
shortages and, in either dm prestmce or abscucc of atry given formal expedited approval 
praccss (Lc.. fast track or prior@ review), FDA. has mvicv+e&, and will continue to 
review, liceas applications or &eir supplemenfs fis the most egeditious manner 
possible. The FDA does and’wiff continue to organ&e priorities based onmedical need. 
For example, FDA expedited therevie~ of i&uen~a vaccine sup$sments because of 
shortage?&i$ono or to avert potential shortagl&Mions &nd, recently, the review of 
Dahcel (Avends Pasteur’s dipbtb@a and ieta@ toxoids ~dacellular pertussir vaccine 
adsoti~ fDtap1) was conducted as ex@d&iouSly as possible. 

Biologic License Appfications @LA) may be t&u&y designated for a priority review. 
The PDA has 6 monfhs to complete its review fbr a new BLA; in contrast, it has 10 
months for a so-called rtanddcni review. A BLA for vaccines in short supply would 
qualify for apriority r&m. Hmvhw, even in-the absenceofa formal designation for a 
priority review, the application &tddberWewed asex@Miticnndy as possible. Fast 
fruck, ‘which applies ta produets @t an: intend@ tu peatorqrevent life-Uuvateaiag or 
serkws coriditions; allows for~submission of a pwtial abortion that csn be reviewed 
before Wentire license apbbcaion is complett% Mo#W track‘plloducts are eligit& for 
priority, &nontbmview. Critical ~aecinc sho&tgcs co&d allow for designation of a 
vaccine as a fast track product. 

It is necessary to consider the practical aspects of priority and fast track reviews. O&m. 
shortages h-e tetuprary andare over hefore cvon themost expeditious review~can be 
completed, i.n such cases, the format designatiott Par the n&&v processhas little impact 
an the shortage. Thus, ma~praciical mafthr, it %iil beinftequent that a new vaccine will 
hecome lic&wd expressly a~$ in time to alleviste a Shortage. During the receat shortage 
of DTaP, Dap.tacel wss approved. IBe review of this applieqion was a+ority for the 
FRA’s Center for Biologics Evahnt&m & Wearnh &‘%ER), aad this was consistent with 
a previous determiuatian, stemming f?omrtveral years ago, that alI acellubtr pertussis 
vaccines tiould be considered a priority, and reviewed ex@ditiot4y. The message that 
we wish to stress is that in a shortage eittu@da C$W hasthe flexibility to work as 
expeditiously as possible with manuf@nurs of new gr existing vaccines to alleviate the 
shortage, 

As an aside, Prevnar, the pneumoccccal conjugate-vaccine, was designated as a fast track 
dnig product andthe sponsor was alhwed toSubmit a partial application for review 
before snbnmting their entire tnarhctin~~licatknt. This was done because them was a 
clear unmet medical need, vie., no e&sting, vaccine for the g?evention of invasive 
pnetunwocd disease, a seriqus disease. ttt infants (< 2 years of age). 

The~department appteclates the attention the OAO has brought to the issue of childhood 
vaccine shortages. The @At% stockpile rccommendatmn @ll be auseful tool in 
ensuring an adequate supply of childhood vaccinea. The CDC has begun the pbmaing 
process to address the recommendation regarc&gstockpiles. 
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